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and Is immediately followed by the exit of steam showing that the water Is boiling.
If a glass Mask is substituted for the opaifiie kettle the causes, of the sound and its variations become apparent.
The water In the Mask is under the pressure of the atmosphere at Its upper surface, which pressure is Increased at points below the surface by the water above; so that the boiling-point at the bottom of the kettle Is somewhat above that higher up.
The water receives Its heat from the lire below by conduction through the metal, or glass, and the water between the bottom and the point considered.
The conduction through water Is verv >lo\v; so that the water in immediate contact with the hot surface at the bottuin becomes much hotter than
the water immediately above. Water expands with heat. Hence this hot layer on the bottom is In unstable equilibrium, and vertical convection currents are set up which carry the hot water from the bottom into the colder water above. Owing however to the eddying motion which Is a consequence of the resistance offered to the ascending currents by the water above, these currents do not follow a straight course but, somewhat rapidly, interweave, as thin sheets, with the surrounding water: so that the heat Is soon diffused through the flask, leaving very little variation of temperature except close to the bottom of the flask or kettle. These convection currents are most vigorous soon after the kettle is put uii the fire, when there Is the greatest-difference of temperature between the water on the bottom and the water above. In this condition however there Is no sound, since the vigour of the currents, owing to the greater density of the water above, cany away the water, heated on the bottom, before it has reached a sufficient Temperature. Then as the water above acquires heat through the agency of these currents, these currents diminish In vigour but still continue.
When a certain Temperature, abou: I74: F., at the upper surface is reached (which depends on ihe amount of air occluded In the water) bubbles begin to collect on the surface at the bottom of the flask and then TO rise in
increasing numbers. These bubbles do not vanish bur rise to the surface, increasing in size as they ascend. They are a consequence ot the tension of
the occluded air added to that of the vapour.
When a bubble first appears there is a sharp but slight click and these clicks, as they become numerous, constitute the preliminary hiss, which nearly subsides before the temperature reaches 200' F.
At about 10: below the boiling-point the harsh his* comes on suddenly